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Network pharmacological study and verification of the mechanism of matrine on uveal melanoma
ZHANG Si-yao, DONG Xing-xing, YUAN Ting, LIAN Hai-dong  (Department of Ophthalmology, the First Affiliated Hospital of
Shihezi University, Shihezi Xinjiang 832008, China)

Abstract: Objective To explore the mechanism of matrine in the treatment of uveal melanoma by network pharmacology, and the
related results were verified by molecular docking and cell experiments. Methods The potential targets of matrine were obtained from Swiss
Target Prediction, SuperPred and TCMSP databases. The targets related to uveal melanoma were obtained from GeneCards, OMIM, CTD
and DrugBank databases. Protein-protein interaction (PPI) network was established to screen core targets. Gene ontology (GO) enrichment
analysis and Kyoto encyclopedia of genes and genomes (KEGG) signal pathway analysis were carried out for potential targets. The interaction
between matrine and core targets was evaluated by molecular docking technique. The effects of different concentrations of matrine (0. 25 ¢/L,
0.50 ¢/L., 1.00 g/L, 2. 00 /L) on the proliferation of uveal melanoma cells were evaluated based on CCK-8 method. Western blot was used
to verify the regulatory effects of different concentrations of matrine (0. 25 ¢/L, 0. 50 g/L, 1. 00 /L, 2. 00 g/L) on PI3K-Akt signaling pathway.
Results A total of 208 potential targets of matrine were identified, and 5 453 targets related to uveal melanoma were obtained. The
topological analysis of PPI network revealed 8 core targets, namely interleukin -6 (IL-6) , tumor necrosis factor (TNF) , myelocytomatosis
proteins (MYC) , signal transducer and activator of transcription 3 (STAT3) , caspase-3 (CASP3) , heat shock protein 90ABI
(HSP90AB1) , mammalian target of rapamycin (mTOR) , and matrix metalloproteinase 9 (MMP9). GO enrichment analysis showed that
biological processes (BP) mainly included inflammatory response, protein phosphorylation and response to exogenous stimuli; cell
components (CC) mainly included plasma membrane, cell surface and cytoplasm; molecular function (MF) mainly included the same protein
binding, ATP binding and kinase activity. The enrichment analysis of KEGG pathway showed that the effect of matrine was mediated by viral
carcinogenesis, cancer pathway, TNF signaling pathway and PI3K-Akt signaling pathway. Molecular docking showed that matrine had good

binding ability with the selected core targets. The results of cell experiments showed that matrine at concentrations of 0. 50 g/L., 1.00 g/L
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and 2. 00 g/L could inhibit the proliferation of MuM2B cells, and the cell survival rate gradually decreased with the increase of concentration.

Matrine at concentrations of 0. 50 g/L., 1. 00 g/L. and 2. 00 g/L. could down-regulate the protein expression levels of p-PI3K and p-Akt, and

the protein expression levels of p-PI3K and p-Akt gradually decreased with the increase of concentration. Conclusion Matrine acts on tar-

gets such as [L-6, TNF, MYC, STAT3, CASP3, HSP90AB1, mTOR, MMP9, and exerts therapeutic effects on uveal melanoma by viral

carcinogenesis, cancer pathway, TNF signaling pathway and PI3K-Akt signaling pathway, etc.

Keywords: matrine ; uveal melanoma; mechanism of action; network pharmacology; molecular docking; cell experiment
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